Lack of effect of propylthiouracil and methylmercaptoimidazole on thyroglobulin biosynthesis.
Experiments were performed both in vivo and in vitro to test a previous proposal that part of the antithyroid action of the thioureylene drugs, propylthiouracil (PTU) and methylmercaptoimidazole, can be attributed to inhibition of thyroglobulin (Tg) biosynthesis. Rat thyroid lobes were incubated in leucine-free Eagle's medium containing bovine thyroid-stimulating hormone and 0, 0.1-0.2, or 1 mM drug. After a 30-min preincubation, 5 mu Ci of [14C]leucine were added and the incubation was continued for 4 hr. The soluble fraction was analyzed by sucrose density gradient centrifugation, and the fractions corresponding to the 19S Tg peak were pooled and assayed for 14C. No inhibition of 14C incorporation into 19S Tg was observed, even in thyroid lobes incubated in the presence of 1 mM methylmercaptoimidazole or 2 mM PTU. At the same time, 14C incorporation into 19S Tg was completely inhibited when lobes were incubated in the presence of 0.1 mM puromycin. In vivo, rats received an injection of PTU (1 mumol/100 g body wt), followed 60 min later by an injection of 25 mu Ci of [14C]leucine. Blood samples and thyroids were taken 5 hr after the [14C]leucine injection. Serum thyroid-stimulating hormone was not significantly affected by the PTU injection. The thyroid-soluble fraction was analyzed by sucrose density gradient centrifugation. No significant differences between saline and PTU-injected groups were observed in [14C]leucine incorporation into 19S Tg. We conclude from both our in vitro and our in vivo studies that PTU and methylmercaptoimidazole have no inhibitory effect on thyroglobulin synthesis in rat thyroids and that such inhibition does not play a significant role in the antithyroid action of these drugs.